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<170> Patentin version 3.1 

<210> 1 

<211> 1545 

<212> DNA 

<213> Escherichia coli 



<400> 1 
atggctgact 


cgcaacccct 


gtccggtgct 


ccggaaggtg 


ccgaatattt 


aagagcagtg 


60 


ctgcgcgcgc 


cggtttacga 


ggcggcgcag 


gttacgccgc 


tacaaaaaat 


ggaaaaactg 


120 


tcgtcgcgtc 


ttgataacgt 


cattctggtg 


aagcgcgaag 


atcgccagcc 


agtgcacagc 


180 


tttaagctgc 


gcggcgcata 


cgccatgatg 


gcgggcctga 


cggaagaaca 


gaaagcgcac 


240 


ggcgtgatca 


ctgcttctgc 


gggt'aaccac 


gcgcagggcg 


tcgcgttttc 


ttctgcgcgg 


300 


ttaggcgtga 


aggccctgat 


cgttatgcca 


accgccaccg 


ccgacatcaa 


agtcgaccgg 


360 


ctgcgcggct 


tcggcggcga 


agtgctgctc 


cacggcgcga 


actttgatga 


agcgaaacgc 


420 


aaagcgatcg 


aactgtcaca 


gcagcagggg 


ttcacctggg 


tgccgccgtt 


cgaccatccg 


480 


atggtgattg 


ccgggcaagg 


cacgctggcg 


ctggaactgc 


tccagcagga 


cgcccatctc 


540 



1 



gaccgcgtat 


ttgtgccagt 


c cr cr c crcr c Qcr c 

^y y *-y y ^y y ^ 


aatctCTQctcr 
y y 3 ^ »-y 


cttgcgtggc 


QQtcrct crate 

3 3 ^ '-3'-*'-^ 


600 




tgccgcaaat 


caaagtgatc 


acccrtacraacr 


cggaaga etc 


cgcctgcctg 


660 


aaagcagcgc 


t CTQ a t a C QCTQ 
^yy « ^y ^y y y 


tcatccggtt 


QatctQcccrc 


accrtaQcrcfCt 


atttgctgaa 


720 


Qcr ccj t acr c cjcr 


taaaacgcat 


CQQtQaccraa 


accttccgtt 


tatgccagga 


gtatctcgac 


780 


gacatcatca 


ccgtcgatag 


cgatgcgatc 


tcrtcrccracaa 


tgaaggattt 


attcgaagat 


840 


crt* crccrccrccrcr 


tggcggaacc 


ctctggcgcg 


c t crcr ccr c t crcr 


cgggaatgaa 


aaaatatatc 


900 


g^ccct^^caca 


acatt cgcgg 


cgaacggc tg 


gcgcatattc 


tttccggtgc 


caacgtgaac 


960 


t~ t" ccaccrcrcc 

^ ^ \^ til V— • ' Vw* 


tgcgctacgt 


ctcagaacgc 


tgcgaactgg 


tcgaacagcg 


tgaagcgttg 


1020 


*h t"crcrocrcrt"cra 
L. uy y y ^-y «. 


^ V— ' c* ^ ^ V ^y y d 


Wiy t*. t*. w*. ^ ^ ^— ' 


acre t tec tea 


aattetcrcea 


actcrcttcrcrc 


1080 


yyy L.L.L,yy 


u- ^a-ciiV^ ^y c*.y 1— i— 


osar't' a r* cert 


1 1" tcrcccra tcr 
u> ^ ^y *^^y ^ ^y 


ecaaaaaecrc 


c tcrca tcttt 


1140 


y *-^yy '-y *-y ^ 


y L-y CTy w^y 


V— y y ^y c*.c*. 


cracrccreaaacr 
y ^y ^y ^cido.y 


aaat tt tcrca 


cratcrct caac 


1200 


y cioy y (_y y \_ l. 


ci-^Ay ^y ^yy ^ 


l.*y CL L- w ^ w O Vw Vw^ 


craecraecraaa 


t crcr e era acr e t 

t.yy ^y CT.CT.y ^ ^ 


a c a ccr tcr ccr c 
^■^"^y ^y ^y 


1260 


t~ A 1" a t* CTcrt* r*cr 


crr^crcia pcrtrr' 
y^yy^^y 


at* pcrcat" peer 


ttcrcaQcraac 


erect etacacr 


cttcgaatt c 


1320 


ccggaatcac 


cgggcgcgct 


gctgcgcttc 


ctcaacacgc 


tgggtacgta 


ctggaacatt 


1380 


tctttgttcc 


actatcgcag 


ccatggcacc 


gactacgggc 


gcgtactggc 


ggcgttcgaa 


1440 


cttggcgacc 


atgaaccgga 


tttcgaaacc 


cggctgaatg 


agctgggcta 


cgattgccac 


1500 


gacgaaacca 


ataacccggc 


gttcaggttc 


tttttggcgg 


gttaa 




1545 



<210> 2 

<211> 46 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 

<400> 2 

tttttggatc cgatatctta acccgccaaa aagaacctga acgccg 46 

<210> 3 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 

<400> 3 



2 



tttttggatc cafcggctgac tcgcaacccc tgtccgg 37 



<210> 4 

<211> 44 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 

<400> 4 

cagcttcgag ttcccggaat caccgggcgc gttcctgcgc ttcc 44 



<210> 5 

<211> 1545 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 



<400> 5 
atggctgact 


cgcaacccct 


gtccggtgct 


ccggaaggtg 


ccgaatattt 


aagagcagtg 


b U 


ctgcgcgcgc 


cggtttacga 


ggcggcgcag 


gttacgccgc 


tacaaaaaat 


ggaaaaacuy 


ion 


tcgtcgcgtc 


ttgataacgt 


cattctggtg 


aagcgcgaag 


atcgccagcc 


agtgcacagc 


180 


tttaagctgc 


gcggcgcata 


cgccatgatg 


gcgggcctga 


cggaagaaca 


gaaagcgcac 


240 


ggcgtgatca 


ctgcttctgc 


gggtaaccac 


gcgcagggcg 


tcgcgttttc 


ttctgcgcgg 


300 


ttaggcgtga 


aggccctgat 


cgttatgcca 


accgccaccg 


ccgacatcaa 


agtcgaccgg 


360 


ctgcgcggct 


tcggcggcga 


agtgctgctc 


cacggcgcga 


actttgatga 


agcgaaacgc 


420 


aaagcgatcg 


aactgtcaca 


gcagcagggg 


ttcacctggg 


tgccgccgtt 


cgaccatccg 


480 


atggtgattg 


ccgggcaagg 


cacgctggcg 


ctggaactgc 


tccagcagga 


cgcccatctc 


540 


gaccgcgtat 


ttgtgccagt , 


cggcggcggc 


ggtctggctg 


cttgcgtggc 


ggtgctgatc 


600 


aaacaactga 


tgccgcaaat 


caaagtgatc 


gccgtagaag 


cggaagactc 


cgcctgcctg 


660 


aaagcagcgc 


tggatgcggg 


tcatccggtt 


gatctgccgc 


gcgtagggct 


atttgctgaa 


720 


ggcgtagcgg 


taaaacgcat 


cggtgacgaa 


accttccgtt 


tatgccagga 


gtatctcgac 


780 


gacatcatca 


ccgtcgatag 


cgatgcgatc 


tgtgcggcga 


tgaaggattt 


attcgaagat 


840 


gtgcgcgcgg 


tggcggaacc 


ctctggcgcg 


ctggcgctgg 


cgggaatgaa 


aaaatatatc 


900 


gccctgcaca 


acattcgcgg 


cgaacggctg 


gcgcatattc 


tttccggtgc 


caacgtgaac 


960 


ttccacggcc 


tgcgctacgt 


ctcagaacgc 


tgcgaactgg 


tcgaacagcg 


tgaagcgttg 


1020 



3 



ttggcggtga ccattccgga agaaaaaggc agcttcctca aattctgcca actgcttggc 1080 

gg^cgttcgg tcaccgagtt caactaccgt tttgccgatg ccaaaaacgc ctgcatcttt 1140 

gtcggtgtgc gcctgagccg cggcctcgaa gagcgcaaag aaattttgca gatgctcaac 1200 

gacggcggct acagcgtggt tgatctctcc gacgacgaaa tggcgaagct acacgtgcgc 126 0 

tatatggtcg gcggacgtcc atcgcatccg ttgcaggaac gcctctacag cttcgagttc 1320 

ccggaatcac cgggcgcgtt cctgcgcttc ctcaacacgc tgggtacgta ctggaacatt 13 80 

tctttgttcc actatcgcag ccatggcacc gactacgggc gcgtactggc ggcgttcgaa 1440 

cttggcgacc atgaaccgga tttcgaaacc cggctgaatg agctgggcta cgattgccac 1500 

gacgaaacca ataacccggc gttcaggttc tttttggcgg gttaa 1545 



<210> 6 

<211> 65 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 

<400> 6 

tatcgcagcc acggcaccga ctacgggcgc gtactggcgg cgttcgaatt tggcgaccat 60 
gaacc 65 



<210> 7 
<211> 1545 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
<400> 7 

atggctgact cgcaacccct gtccggtgct ccggaaggtg ccgaatattt aagagcagtg 60 

ctgcgcgcgc cggtttacga ggcggcgcag gttacgccgc tacaaaaaat ggaaaaactg 12 0 

tcgtcgcgtc ttgataacgt cattctggtg aagcgcgaag atcgccagcc agtgcacagc 18 0 

tttaagctgc gcggcgcata cgccatgatg gcgggcctga cggaagaaca gaaagcgcac 240 

ggcgtgatca ctgcttctgc gggtaaccac gcgcagggcg tcgcgttttc ttctgcgcgg 3 00 

ttaggcgtga aggccctgat cgttatgcca accgccaccg ccgacatcaa agtcgaccgg 360 

ctgcgcggct tcggcggcga agtgctgctc cacggcgcga actttgatga agcgaaacgc 42 0 
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aaagcgatcg 


aactgtcaca 


gcagcagggg 


ttcacctggg 


tgccgccgtt 


cgaccatccg 


480 


atggtgattg 


ccgggcaagg 


cacgctggcg 


ctggaactgc 


tccagcagga 


cgcccatctc 


540 


gaccgcgtat 


ttgtgccagt 


cggcggcggc 


ggtctggctg 


cttgcgtggc 


ggtgctgatc 


600 


aaacaactga 


tgccgcaaat 


caaagtgatc 


gccgtagaag 


cggaagactc 


cgcctgcctg 


660 


aaagcagcgc 


tggatgcggg 


tcatccggtt 


gatctgccgc 


gcgtagggct 


atttgctgaa 


720 


ggcgtagcgg 


taaaacgcat 


cggtgacgaa 


accttccgtt 


tatgccagga 


gtatctcgac 


780 


gacatcatca 


ccgtcgatag 


cgatgcgatc 


tgtgcggcga 


tgaaggattt 


attcgaagat 


840 


gtgcgcgcgg 


tggcggaacc 


ctctggcgcg 


ctggcgctgg 


cgggaatgaa 


aaaatatatc 


900 


gccctgcaca 


acattcgcgg 


cgaacggctg 


gcgcatattc 


tttccggtgc 


caacgtgaac 


960 


ttccacggcc 


tgcgctacgt 


ctcagaacgc 


tgcgaactgg 


tcgaacagcg 


tgaagcgttg 


1020 


ttggcggtga 


ccattccgga 


agaaaaaggc 


agcttcctca 


aattctgcca 


actgcttggc 


1080 


gggcgttcgg 


tcaccgagtt 


caactaccgt 


tttgccgatg 


ccaaaaacgc 


ctgcatcttt 


1140 


gtcggtgtgc 


gcctgagccg 


cggcctcgaa 


gagcgcaaag 


aaattttgca 


gatgctcaac 


1200 


gacggcggct 


acagcgtggt 


tgatctctcc 


gacgacgaaa 


tggcgaagct 


acacgtgcgc 


1260 


tatatggtcg 


gcggacgtcc 


atcgcatccg 


ttgcaggaac 


gcctctacag 


cttcgaattc 


1320 


ccggaatcac 


cgggcgcgct 


gctgcgcttc 


ctcaacacgc 


tgggtacgta 


ctggaacatt 


1380 


tctttgttcc 


actatcgcag 


ccacggcacc 


gactacgggc 


gcgtactggc 


ggcgttcgaa 


1440 


tttggcgacc 


atgaaccgga 


tttcgaaacc 


cggctgaatg 


agctgggcta 


cgattgccac 


1500 


gacgaaacca 


ataacccggc 


gttcaggttc 


tttttggcgg 


gttaa 




1545 



<210> 8 
<211> 1545 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 
<400> 8 

atggctgact cgcaacccct gtccggtgct ccggaaggtg ccgaatattt aagagcagtg 60 
ctgcgcgcgc cggtttacga ggcggcgcag gttacgccgc tacaaaaaat ggaaaaactg 120 
tcgtcgcgtc ttgataacgt cattctggtg aagcgcgaag atcgccagcc agtgcacagc 180 
tttaagctgc gcggcgcata cgccatgatg gcgggcctga cggaagaaca gaaagcgcac 240 
ggcgtgatca ctgcttctgc gggtaaccac gcgcagggcg tcgcgttttc ttctgcgcgg 3 00 
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acr CTP r* n t era t 


cgttatgcca 


accgccaccg 


ccgacatcaa 


aatccracccrer 


360 


i-y v-y ^y y 


t c cr CI c crcr c Q a 
*-^y y ^y y "^y ^ 


agtgctgctc 


caccrcrcQCcia 


actttgatga 


agcgaaacgc 


420 


cmny ^yci i^^y 


aactat caca 


a c acre acrcrcrcr 


ttcacctggg 


tgccgccgtt 


cgaccatccg 


480 


a t~ crcr t era 1 1 CI 
cL *-y y ^3 ^ " 


c c cr CTcr c a acrcr 


cacgctggcg 


ctggaactgc 


tccagcagga 


cgcccatctc 


540 


rra rT'CTPcri" a i~ 
yci^^y *i^y l-cii*. 


t" t" crt" CTC caQ t 

^ z3 ZD 


c OCT c crcr c cicr c 
^y y ^y y ^yy ^ 


era t c t era c t cr 


cttgcgtggc 


ggtgctgatc 


600 


cLcxa. \^ CXCl V_. L^y d 


t"crr*ccrcaaat 


caaagtgat c 


gccgtagaag 


cggaagactc 


cgcctgcctg 


660 


ctcLCLy ^ciy ^y ^ 


I- y y ci L-y \-.y y y 


tcatccggt t 


gatctgccgc 


gcg tagggc t 


atttgctgaa 


720 


yy ^^y *^yy 


t"aaaapcrcat 


cggtgacgaa 


accttccgtt 


tatgccagga 


gtatctcgac 


780 


ydL'di'^ciL.^cL 


rr'crt" ccia t" acr 


per a tcr cerate 


hcitcrcQcrccra 


tgaaggattt 


attcgaagat 


840 


yi-ycgcgcgg 


i-y y ^y y ^ 


p t" pt" crcrperper 
\^ *^yy^y^y 


c t er cr c cr c t cr cr 
^ *-y y ^--y ^ *-'y 3 


ccrcrcraatciaa 

Zj Z3 Z3 Z3 


aaaatatatc 


900 


y(_^OL.yL>civ^ci 


^ L-^y »—y y 


p er a a percr p t" cr 

\_>yddwyy ^ ^y 


ercerpatattc 


tttcccrertcrc 

^ ^ Vii* z3 zj z3 


caacgtgaac 


960 


1~ "h r"^5 r^CTCtrT* 
L. L.^ ^d^y y 


i*y^y^u>»^y 


ptcacraaccrc 


tcrccraactcrcr 


tcgaacagcg 


teraacfccrttcr 


1020 


L.i-yy*-'yy (-yci 


^^dL> i.»w^yyc*. 


a era a a a acrcr c 


age t tec tea 


aat tctgcca 


actgcttggc 


1080 


yyy *-y *^^^yy 


L.i_>d^^yciy L« L« 


paapt" appcrt 


1 1 tcrcccratcr 


ccaaaaacgc 


ctgcatcttt 


1140 


y L-^yy ^y t-y 


y ^ v_> L>y dy ^ ^y 


ccjcsc*c*t' pcraa 


gagcgcaaag 


aaatt ttgca 


gatgctcaac 


1200 


y ci L.y y L-y y L. 


dt-dy L-y u-yy o 


t~ era t" p t" p t" p c 


gacgacgaaa 


tggcgaagc t 


acacgtgcgc 


1260 


t" a t~ a t* oat' OCT 


cr per era cert" cc 

y v.»yyci^y 


atccrcat cccT 


ttgcaggaac 


gcctctacag 


cttcgagttc 


1320 


ccggaatcac 


cgggcgcgtt 


cctgcgcttc 


ctcaacacgc 


tgggtacgta 


ctggaacatt 


1380 


tctttgttcc 


actatcgcag 


ccacggcacc 


gactacgggc 


gcgtactggc 


ggcgttcgaa 


1440 


tttggcgacc 


atgaaccgga 


tttcgaaacc 


cggctgaatg 


agctgggcta 


cgattgccac 


1500 


gacgaaacca 


ataacccggc 


gttcaggttc 


tttttggcgg 


gttaa 




1545 


<210> 9 
<211> 1185 
<212> DNA 

<213> Alcaligenes eutrophus 










<400> 9 
atgacgcgtg 


aagtggtagt 


ggtaagcggt 


gtccgtaccg 


cgatcgggac 


ctttggcggc 


60 


agcctgaagg 


atgtggcacc 


ggcggagctg 


ggcgcactgg 


tggtgcgcga 


ggcgctggcg 


120 


cgcgcgcagg 


tgtcgggcga 


cgatgtcggc 


cacgtggtat 


tcggcaacgt 


gatccagacc 


180 
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gagccgcgcg acatgtatct gggccgcgtc gcggccgtca acggcggggt gacgatcaac 240 

gcccccgcgc tgaccgtgaa ccgcctgtgc ggctcgggcc tgcaggccat tgtcagcgcc 3 00 

gcgcagacca tcctgctggg cgataccgac gtcgccatcg gcggcggcgc ggaaagcatg 360 

agccgcgcac cgtacctggc gccggcagcg cgctggggcg cacgcatggg cgacgccggc 420 

ctggtcgaca tgatgctggg tgcgctgcac gatcccttcc atcgcatcca catgggcgtg 480 

accgccgaga atgtcgccaa ggaatacgac atctcgcgcg cgcagcagga cgaggccgcg 540 

ctggaatcgc accgccgcgc ttcggcagcg atcaaggccg gctacttcaa ggaccagatc 6 00 

gtcccggtgg tgagcaaggg ccgcaagggc gacgtgacct tcgacaccga cgagcacgtg 660 

cgccatgacg ccaccatcga cgacatgacc aagctcaggc cggtcttcgt caaggaaaac 720 

ggcacggtca cggccggcaa tgcctcgggc ctgaacgacg ccgccgccgc ggtggtgatg 780 

^tggagcgcg ccgaagccga gcgccgcggc ctgaagccgc tggcccgcct ggtgtcgtac 840 

ggccatgccg gcgtggaccc gaaggccatg ggcatcggcc cggtgccggc gacgaagatc 900 

gcgctggagc gcgccggcct gcaggtgtcg gacctggacg tgatcgaagc caacgaagcc 960 

tttgccgcac aggcgtgcgc cgtgaccaag gcgctcggtc tggacccggc caaggttaac 1020 

ccgaacggct cgggcatctc gctgggccac ccgatcggcg ccaccggtgc cctgatcacg 1080 

gtgaaggcgc tgcatgagct gaaccgcgtg cagggccgct acgcgctggt gacgatgtgc 1140 

atcggcggcg ggcagggcat tgccgccatc ttcgagcgta tctga 1185 

<210> 10 
<211> 15 
<212> PRT 

<213> Alcaligenes eutrophus 
<400> 10 

Thr Arg Glu Val Val Val Val Ser Gly Val Arg Thr Ala He Gly 



<210> 11 
<211> 394 
<212> PRT 

<213> Alcaligenes eutrophus 
<400> 11 

Met Thr Arg Glu Val Val Val Val Ser Gly Val Arg Thr Ala He Gly 
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Thr Phe Gly Gl»y Ser Leu Lys Asp Val Ala Pro Ala Glu Leu Gly Ala 
20 25 30 



Leu Val Val Arg Glu Ala Leu Ala Arg Ala Gin Val Ser Gly Asp Asp 
35 40 45 



Val Gly His Val Val Phe Gly Asn Val He Gin Thr Glu Pro Arg Asp 
50 55 60 



Met Tyr Leu Gly Arg Val Ala Ala Val Asn Gly Gly Val Thr He Asn 
65 70 75 80 



Ala Pro Ala Leu Thr Val Asn Arg Leu Cys Gly Ser Gly Leu Gin Ala 
85 90 95 



He Val Ser Ala Ala Gin Thr He Leu Leu Gly Asp Thr Asp Val Ala 
100 105 110 



He Gly Gly Gly Ala Glu Ser Met Ser Arg Ala Pro Tyr Leu Ala Pro 
115 120 125 



Ala Ala Arg Trp Gly Ala Arg Met Gly Asp Ala Gly Leu Val Asp Met 
130 135 140 



Met Leu Gly Ala Leu His Asp Pro Phe His Arg He His Met Gly Val 
145 150 155 160 



Thr Ala Glu Asn Val Ala Lys Glu Tyr Asp He Ser Arg Ala Gin Gin 
165 170 175 



Asp Glu Ala Ala Leu Glu Ser His Arg Arg Ala Ser Ala Ala He Lys 
180 185 190 



Ala Gly Tyr Phe Lys Asp Gin He Val Pro Val Val Ser Lys Gly Arg 
195 200 205 



Lys Gly Asp Val Thr Phe Asp Thr Asp Glu His Val Arg His Asp Ala 
210 215 220 



Thr He Asp Asp Met Thr Lys Leu Arg Pro Val Phe Val Lys Glu Asn 
225 230 235 240 



Gly Thr Val Thr Ala Gly Asn Ala Ser Gly Leu Asn Asp Ala Ala Ala 
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245 ' ' 250 255 



Ala Val Val Met Met Glu Arg Ala Glu Ala Glu Arg Arg Gly Leu Lys 
260 265 270 



Pro Leu Ala Arg Leu Val Ser Tyr Gly His Ala Gly Val Asp Pro Lys 
275 280 285 



Ala Met Gly lie Gly Pro Val Pro Ala Thr Lys lie Ala Leu Glu Arg 
290 295 300 



Ala Gly Leu Gin Val Ser Asp Leu Asp Val lie Glu Ala Asn Glu Ala 
305 310 315 320 



Phe Ala Ala Gin Ala Cys Ala Val Thr Lys Ala Leu Gly Leu Asp Pro 
325 330 335 



Ala Lys Val Asn Pro Asn Gly Ser Gly lie Ser Leu Gly His Pro lie 
340 345 350 



Gly Ala Thr Gly Ala Leu lie Thr Val Lys Ala Leu His Glu Leu Asn 
355 360 365 



Arg Val Gin Gly Arg Tyr Ala Leu Val Thr Met Cys lie Gly Gly Gly 
370 375 380 



Gin Gly lie Ala Ala lie Phe Glu Arg lie 
385 390 
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